During recent years the determination of the protein-bound iodine (PBI) in the serum or plasma has been used with increasing frequency as a diagnostic aid. Various limits have been suggested for the serum PBI concentration in euthyroidism. The range most frequently recorded in the literature is from 4 to 8 gamma per cent of PBI. These values are not fiducial expressions of full statistical analyses of adequate numbers of persons; they are based on observations made by several groups of workers on limited numbers of persons judged to be euthyroid but otherwise not fully characterized (Table I ). The present paper reports the results, including statistical analysis, from 402 young and middle-aged men who are clinically "normal" in all respects and who represent active urban "white collar" workers in the upper Midwest. 
METHODS
Serum PBI concentration was determined by the method of Barker (7) modified as follows: (1) In the distillation of iodine, sodium arsenite solution was substituted for sodium sulfite solution as the alkaline reducing substance in the trap. This modification was suggested by Dr. Barker in a personal communication. To 20 ml. of 5 N NaOH, 1.5 grams of As2O, are added, and the resulting solution is diluted with distilled water to 100 ml. One-half ml. of this solution is used in the trap in place of 0.5 ml. of sodium sulfite solution. Aeration is no longer necessary. The cooled distillate and washings can be diluted to 25 ml., mixed, and the iodide content determined directly by cerate colorimetry. (2) Phosphorous acid was found to be the reagent which was most apt to cause difficulty. An aqueous 50 per cent solution of phosphorous acid (Fisher Scientific Company) was filtered through an asbestos mat and boiled with 2 ml. of Superoxol for one hour at approximately constant volume. This effectively removed traces of iodine and organic matter. (3) Blood serum was used for analysis rather than blood plasma. (4) Blank values were determined from completely inorganic samples.
The PBI method was studied and standardized with great care before any of the material reported here was analyzed. Known 
MATERIAL
The normal men used in the present work have been studied rather intensively in other respects (8, 10) . They are of northern European ancestry (chiefly descended from stock from the British Isles) and are actively and successfully engaged in non-manual pursuits in the metropolitan communities of Minneapolis and St. Paul. Included here were 130 younger men (18 to 25 years of age) students in the University of Minnesota and 272 middle-aged (45 to 56 years of age) business and professional men. Each man was subjected to a physical examination by a competent internist and was carefully questioned as to medical history, fatigue, "nervousness," etc. The absence of complaints, tremor or abnormal heart rate and the presence of normal basal metabolic rate, all contributed to the considered judgment that these men were euthyroid. This judgment was sustained by repeated examinations in three successive years. All of the men came to the laboratory in the morning without breakfast, and all data refer essentially to the basal state.
RESULTS
The descriptive statistics for the sample of normal men are given in Table III . The sample of normal serum PBI value did not form a normal frequency distribution curve (Figure 1 ). By calculation of the beta coefficients the distribution was found to be significantly skewed and peaked so that the standard deviation is an inappropriate The relationships between the serum PBI concentration and several other characteristics of these men were studied by an analysis of variance. The independent variables considered were: (1) age; (2) the basal metabolism expressed as ml. of oxygen consumption per square meter of body surface per minute; (3) the serum total cholesterol concentration; (4) the per cent of normal body weight. The relationships between these characteristics and the PBI were studied for the sample as a whole and for the group of young men and the group of middle-aged men.
No significant correlation was observed between age and the serum PBI within the limited ranges of either the young group or the middle-aged group. However, the mean for the young group of normal men was significantly higher (above the 1 per cent level), as shown by calculating Snedecor's F ratio, in serum PBI than the mean for the middleaged group.
A slight but significant positive correlation was demonstrated for the combined groups between the serum PBI and the basal metabolic rate (r = + 0.113). This was accepted with reservations, because it was shown that the relation approaches curvilinearity. No correlation was observed between the serum PBI and the basal metabolic rate within the young group or within the middle-aged group of men. Therefore, in normal men variations in the basal oxygen consumption are due largely to factors other than the circulating PBI.
In the middle-aged group of normal men a slight but significant, positive, and linear correlation (r = + 0.163) was observed between the serum PBI and the serum cholesterol concentration; no such relation was found in the group of normal young men. For the gross sample of normal men a curvilinear relationship was demonstrated between the serum PBI and the serum cholesterol.
No relationship was demonstrated between the serum PBI concentration and the per cent of normal body weight in normal young men, in normal middle-aged men, or in the gross sample.
DISCUSSION
The serum PBI data for the sample of men reported here constitute the largest sample of normal men which has been studied with modern analytical techniques. The sample is by no means random. The subjects were selected with respect to sex, race, age, economic status, geographic habitat and physical condition. Nevertheless, the frequency distribution of the 402 serum PBI values is remarkably similar to the sample described by Kydd, Man, and Peters (5). Our mean value of 5.8 gamma per cent of PBI is significantly higher than the mean of 5.3 gamma per cent calculated from Kydd's data. However, by using a Chi square test for goodness of fit, and by making the two distributions comparable by expressing them in units of absolute deviation from their respective absolute means, the obtained Chi square value of 1.83 associated with seven degrees of freedom indicates that a discrepancy as large as that observed could occur through chance alone 97 times out of 100. From this very close relationship we infer that there is no statistical difference between the shape of the two frequency distribution curves, and that the distribution of PBI values in the common population from which they were drawn is non-Gaussian. The two samples would be identical in all respects except for the apparent presence of a systematic analytical difference which could be explained, possibly, as a result of slight differences in method or of a difference in the age composition of the samples.
With respect to age our results are in agreement with those of Kountz, Chieffi, and Kirk (11) who reported, "a gradual decrease in the organic serum iodine concentration . . . with advancing years." The resemblance to the basal metabolic rate trend with age may be noted, but the age trend in serum PBI concentration is considerably less pronounced. The lack of correlation between the serum PBI concentration and the basal oxygen consumption merely emphasizes that the one is not closely dependent on the other in this normal range.
Our data on cholesterol are somewhat difficult to interpret. However, we are in substantial agreement with Peters and Man (12) who found no important relationship between the precipitable iodine and the cholesterol in the serum in euthyroidism. There is no denying the fact that a very slight relation does exist between the serum PBI and the cholesterol level in the middle-aged men, however.
Williams (13) 4. In normal men a small but significant, positive correlation (r = + 0.113) exists between the serum PBI and the basal oxygen consumption. Differences in the basal metabolic rate of normal men are dependent largely on factors other than the circulating PBI.
5. In normal middle-aged men (45 to 56 years of age) a positive, linear correlation (r = + 0.163) exists between the serum PBI and the serum total cholesterol concentration; no such relation obtains in normal young men (18 to 25 years of age). For both young and middle-aged normal men studied collectively, a curvilinear relation exists between the serum PBI and the serum cholesterol.
6. In normal young men and in normal middleaged men, no relationship exists between the serum PBI and the relative obesity of the individual.
